WIND FARM DEVELOPMENT:  AN ANALYSIS OF FACTORS INFLUENCING RESIDENTS’   PERCEPTIONS AND SUPPORT OF WIND TURBINES by Groth, Theresa
  
 
WIND FARM DEVELOPMENT:  AN ANALYSIS OF FACTORS INFLUENCING RESIDENTS’ 
PERCEPTIONS AND SUPPORT OF WIND TURBINES 
 
Theresa M. Groth 
Community, Agriculture, Recreation and Resource Studies 
Michigan State University 
East Lansing, MI  48824 
grothtm@gmail.com 
 
Dr. Christine Vogt 
Michigan State University 
 
Abstract. - This research examines perceptions and levels of support for wind farm development held by residents in 
four townships of Huron County, Michigan, each with varying degrees of turbine placement.  The majority of residents 
in each of the four townships was supportive of wind farm development at any location within their township.  
Residents who reported being neutral in their opinions before development tended to perceive wind farms negatively 
after construction.  Data analysis indicated that social and environmental perceptions about positive outcomes of wind 
turbines were strongly related with support for wind farm development. Residents’ concerns included impacts on the 
environment, economy and on people.    
1.0 INTRODUCTION 
The United States government is advocating for more renewable energy to reduce reliance on foreign oil. Because wind 
is an infinite and natural resource, wind farm developments have become a popular form of renewable energy 
generation. Wind energy has been “recognized as one of the most environmentally benign sources of electricity 
generation” (Swofford & Slattery, 2010, p. 2508).  The state of Michigan created and adopted the Clean, Renewable 
and Efficient Energy Act (PA 295) in 2008, which created a greater interest in and implementation of wind 
development.  This paper examines public opinions toward the construction of wind farms in one county in the State of 
Michigan three years after this policy was adopted. 
Huron County, located on the east coast of Michigan, has long been recognized as an area of strong sustained wind.  
Wind developers came into the area during the early 2000s and initially contacted only landowners having large tracts 
of land to secure leases for turbine construction.  Landowners who agreed to lease land signed non-disclosure 
agreements prohibiting them from discussing their deals, received signing bonuses and were promised additional 
income if a turbine were built upon their properties in the future.  Some residents had no idea anything was being 
planned and were shocked to learn that wind farms were being introduced into their area.  Two wind farms 
subsequently were constructed: a 46-turbine wind farm and a 32-turbine wind farm in (Nordman, 2009).  In 2008, the 
first two wind farms in Huron County went online and began producing electricity.  In the years since, lawsuits, heated 
discussions and dissent have continued to occur in the communities.   
In 2010, two new wind districts were proposed and a petition was filed to put this issue on a ballot to allow voters to 
confirm or deny creation of the districts.  According to local news coverage, proponents in Huron County said “future 
wind developments will bring jobs, increase local tax revenue and help the environment” while opponents declared that 
“the proposals will open the door to thousands [of] turbines in the Thumb, and future developments will cause health 
problems, increase utility prices, lower property values and harm the aesthetic value of Huron County” (Hessling, 2010, 
p. 1).  Those voters residing in townships operating under County zoning (half of the 28 townships in the County) were 
allowed to vote on the proposals. Each proposal passed by more than 600 votes across the voting townships. 
Clearly, wind farm development is an issue about which public opinion may vary for many reasons.  Local opposition 
greatly slows the process of moving forward for developing a wind facility.  Even though wind energy is generally 
accepted in principle, it is not uncommon for opposition to exist when facilities are actually developed.  NIMBY (Not 
In My Back Yard) has long been the generic term used to label all local opposition to any development in a community.  
However, in recent years the term NIMBY has come under scrutiny from researchers wanting to identify specific 
reasons underlying local NIMBY opposition (Devine-Wright, 2005; Jones & Eiser, 2010; Swofford & Slattery, 2010; 
Wolsink, 2007).   
In general, public support for wind development is high (Devine-Wright, 2005; Jones & Eiser, 2009; 2010; Swofford & 
Slattery, 2010).  Researchers, however, are addressing the apparent contradiction that, “despite high levels of public 
support for onshore wind development in principle, specific projects often experience local opposition” (Jones & Eiser, 
2009, p. 4610).  Research in this area has found that the over-used term of NIMBY generally does not identify or 
explain the underlying reasons that local opposition exists. Such reasons for opposition have included concerns over 
potential health issues attributed to wind turbines or the desire by citizenry to maintain a rural landscape without the 
  
visual intrusion of large turbines.  NIMBY may loosely describe some residents’ concerns over turbines near (not on) 
their own property, but other residents who are affected, but not directly benefiting from the turbines, may have other 
reasons for supporting (or not) wind farm development. The question remains as to what drives support for or 
opposition to such projects.   
2.0 METHODS 
 
The area studied is composed of four townships.  Two townships contained operational wind farms and two other 
townships were selected as comparison townships (Table 1).  These townships were chosen to identify which factors 
influenced perception of and support for wind farm development.  Two research questions were developed to explore 
potential relationships between (1) proximity to wind turbine and perceptions of/support for wind farms and (2) 
perceptions about economic, environmental and social impacts of wind farms and perceptions of/support for wind 
farms.  Across the two research questions, the independent variables were proximity of a residence to a wind turbine, 
and perceptions about economic, social and environmental impacts of wind farms.  The dependent variables were 
perceptions of and support for wind farms. 
 
<Insert Table 1> 
The study used interviews of a small sample of local stakeholders (n=11) followed by a mail survey to a larger random 
sample of residents in the four townships (n=1,000).  The mail survey instrument was developed based on the themes 
that emerged from the interviews, and two similar instruments developed by researchers who had implemented surveys 
about wind farm perceptions elsewhere: one in Texas (Swofford & Slattery, 2010) and one in the United Kingdom 
(Jones & Eiser, 2009).  The questionnaire contained yes/no, open-ended and Likert-type questions, and was organized 
in four sections: primary residence, perceptions of wind turbines and wind energy, level of support for wind energy, 
and demographics.  The survey contained two perception questions, with responses given on a five-point Likert scale, 
ranging from very negative to very positive, and two level-of-support questions, with responses given on a five-point 
Likert scale, ranging from strongly disagree to strongly agree.  Residents were asked to indicate their perceptions about 
wind farms both ‘before’ wind farm construction and ‘now’ (after wind farm construction) on the same questionnaire;  
a longitudinal study was not conducted. 
 
3.0 RESULTS 
A 50% response rate (n=497) was achieved (Table 1).  Residents were almost exclusively homeowners not having 
turbines (only two residents reported having turbines on their properties).  The inability to access a database identifying 
which residents had a turbine on their land may be a source of bias. 
 
Descriptive statistics were used to profile the residents.  Approximately 60% of residents indicated that they would be 
willing to support wind farms at any location within Huron County (n=280); approximately 33% of all residents 
indicated that they would not be willing to support wind farms at any location within Huron County (n=183).  The 
majority of residents indicated that they held a positive or very positive perception of wind farms before the wind farms 
were built (n=253), while approximately 25% of all residents reported feeling neither negative nor positive in their 
perceptions (n=135).  Analysis of perceptions after wind farm construction indicates that the majority of residents 
remained positive or very positive in their perceptions (n=272), while those who indicated a negative or very negative 
perception after construction nearly doubled the number of residents having negative or very negative perceptions 
‘before’ development (n=111).  A paired analysis indicated that those individuals who considered themselves as neutral 
before wind farms were constructed had formed mostly negative perceptions after wind farm construction. 
3.1 PROXIMITY 
The first research question inquired about the effects of proximity of a residence to a wind farm on perceptions of and 
support for wind farm development.  Homeowners were categorized as those living one mile or less from a wind 
turbine or those living more than one mile, based on their own distance perceptions.  An independent samples t-test was 
utilized to test proximity (living one mile or less of a wind turbine or greater than one mile) and perception of wind 
farms “before” construction and “now” that wind farms exist.  Analysis revealed no significant differences in the 
relationship between proximity and perceptions “before” and “after” construction: township #1 ‘Before’ perception, t 
=1.824, p>.05; township #1 ‘Now’ perception, t = 1.235, p>.05; township #2 ‘Before’ perception, t = -.467, p>.05; and 
township #2 ‘Now’ perception, t = .361, p>.05 (Table 2).  In comparing residents of townships #1 and #2, township #2 
residents’ perceptions became more positive after wind farm construction.  Another independent samples t-test revealed 
that there was no significant difference between residents’ level of support for wind farms in townships #1, t = .341, 
p>.05 compared to township #2, t = -.832, p>.05 and the proximity to a wind turbine (Table 3). 
<Insert Tables 2 and 3> 
  
In summary, results are contradictory of the effect proximity of a residence to wind farms has on perceptions of and 
support for wind farms.  Residents of townships #1 and #2 (with wind farms) differed on their perceptions and support 
for wind farm development.  Residents of township #2 held the most positive perceptions and the greatest level of 
support of wind farm development than the other three townships.   
3.2 PERCEPTIONS ABOUT WIND FARM IMPACTS 
A second research question explored the relationship between perceptions about economic, environmental and social 
impacts of wind farms that contribute to perceptions of and support for wind farm development.  Regression analysis 
was used to determine which perceptions were stronger or more influential than the others in affecting perceptions of 
and support for wind farms.  Residents were asked to indicate how much they agreed or disagreed with (or were neutral 
about) several statements, representing three categories of impacts (economic, environmental and social) (Table 4).   
<Insert Table 4> 
Survey residents were asked to indicate their level of agreement with 21 perceptions about wind farm impacts on a 
five-point Likert scale, with responses ranging from ‘strongly disagree’ to ‘strongly agree.’  The belief items for each 
category of impacts – environmental, social and economic – were averaged to create a single number of each category 
for use in linear regression analysis.  Linear regression indicated that residents in three (townships #1, #3 and #4) of 
four townships indicated a stronger effect of social impact perceptions on support for wind farms – standardized beta 
(β)=.40 (township #1); (β)=.60 (township #3); (β)=.48 (township #4) – than the effects of economic or environmental 
impact perceptions (Table 5).  Findings from all four townships revealed that economic impact perceptions were not as 
significant as environmental or social impact perceptions in predicting support for wind farms within Huron County.   
<Insert Table 5> 
Linear regression revealed that, in two of the four townships (townships #2 and #3), there was a stronger effect of 
environmental impact perceptions on the perception held ‘before’ wind farms were developed – standardized beta 
(β)=.38 (township #2); (β)=.49 (township #3) – than the effects of economic or social impact perceptions (Table 6).  
Linear regression revealed that, in all four townships, residents showed a stronger effect of social impact perceptions on 
the perception held ‘now’ that wind farms are developed – standardized beta (β)=.52 (township #1); (β)=.44 (township 
#2); (β)=.47 (township #3); (β)=.56 (township #4)  – than the effects of economic or environmental impact perceptions 
(Table 7).   
<Insert Tables 6 and 7> 
4.0 DISCUSSION 
The significance of proximity to wind turbines influencing perception of and support for wind farms is only partially 
supported.  Proximity to wind farms was analyzed statistically, but time in the field revealed other potential factors 
(turbine density, number of turbines within view of a resident’s house, geographical footprint, etc.) may have 
influenced residents’ perception. The shape of the geographical footprint of turbines may have influenced nearby 
residents’ perceptions and support more than proximity alone.  The wind farm footprints in townships #1 and #2 were 
very different – a block shaped ‘U’ (township #1) and a filled in square (township #2).  The ‘U’ shaped boundary may 
have contributed to a greater number of residents being positively or negatively impacted by wind farm development as 
boundary lines are longer than in township #2.  A GIS analysis could shed more understanding on such factors and 
public perception/support. 
Township #2 was consistently more favorable and more positive in its perceptions of and support for wind farms.  
Initial analysis of perceptions and support revealed that there was a significant difference between respondents in 
townships #1 and #2.  Subsequent analysis indicated that the perceptions of and support for wind farms were not 
statistically different when the respondents were separated into two groups – those living one mile or less from a 
turbine and those living further than one mile.  This suggests that a one-mile dividing line between groups is not 
adequate to differentiate the influence of proximity of a residence to a wind turbine on perceptions and support.  Other 
wind farm characteristics, such as differences in the number and type of wind turbines, may have also influenced 
perceptions and support.  Township #1’s wind farm is larger (composed of 46-1.5 MW turbines) than township #2 
(composed of 32-1.65 MW turbines).  Thus, the number and density of wind turbines ‘clustered’ in one area, along 
with the size and model of turbines used, may have affected perceptions of wind farms.            
Research question 2, which assessed the influence of perceptions about environmental, social and economic impacts of 
wind farms, more strongly explained residents’ perceptions of and support for wind farms than did residential 
proximity.  Additionally, this study revealed that perceptions about social and environmental impacts played a stronger 
  
role in forming perceptions of and support for wind farms than did perceptions about economic impacts.  This finding 
might be explained by the level of uncertainty and lack of trust surrounding wind farms, as evidenced in the interviews 
and in several other studies (Jones & Richard Eiser, 2009; Jones & Richard Eiser, 2010; van der Horst, 2007).  Initial 
conclusions from the interviews conducted led the researchers to believe that, because more economic factors were 
expressed by interviewees than environmental or social factors, economic factors were driving the positive or neutral 
perception - contrary to survey results analysis.  Three of four townships (#1, #2 and #3) had a higher mean regarding 
perceptions of concern (not positive perceptions) or uncertain impacts on people than regarding uncertain impacts on 
the economy.  One township (#4) had equivalent means regarding the level of perceptions of concern or uncertain 
impacts on people and on the economy.  Residents in three of four townships (#2, #3 and #4) felt stronger that wind 
energy created an uncertain impact on the environment in comparison with the means of an uncertain impact on the 
economy indicating that more than one factor played a role in forming perceptions or support.   
In each of the four townships, about 33% of survey respondents indicated that they were neutral or unsure about the 
effects that wind energy had on the environment, the economy and people.  A range of 28% to 54% of survey 
respondents agreed or strongly agreed about their concern for the uncertain effects of wind energy on the environment, 
the economy and on people.  Perhaps the level of uncertainty regarding the potential effects on people and the 
environment were ultimately the deciding factor in perceptions or assigning a level of support.  The proverbial weight 
of uncertainty may outweigh any perceived economic benefits that would be associated with wind farms.  Most 
residents are giving up the natural landscape horizon and perceived health costs associated with turbines with little or 
no benefit.  Providing more and relevant benefits to individual communities might make wind farm development more 
acceptable as the perceived additional benefits might outweigh perceived costs.  Other factors may help explain 
perceptions and support of wind farms but were outside the scope of this study and not addressed.    
5.0 CONCLUSIONS 
A study was conducted exploring factors influencing perceptions of and support for wind farms in Eastern Michigan.  
Within the limitations of the study, the following conclusions are presented: 
1. Proximity of a residence to a wind turbine was found not to be a significant predictor of perceptions of and level 
of support for wind farms. Geographic factors, however, may have masked the importance of other factors such as 
method of contacting landholders and techniques used to secure leases used in the two townships with wind farms 
from surfacing. 
2. Perceptions about potential negative social and environmental impacts (concerns) were found to be more 
influential than economic impact perceptions in determining perceptions of and support for wind farms in Huron 
County.  Social and environmental perceptions about positive outcomes of wind turbines were strongly related to 
support for wind farm development, yet concerns regarding impacts on the environment, economy and people 
existed. Perceptions about positive social impacts were strongly related to perceptions of wind farm development, 
followed by perceptions about economic impacts of wind farm development.  Residents who were neutral in their 
opinions before development tended to perceive wind farms negatively after wind farm construction. 
Although much research has focused on factors influencing the level of opposition residents have toward wind farms 
(Bell, Gray, & Haggett, 2005; Blazevic, 2009; Devine-Wright, 2005; Eltham, Harrison, & Allen, 2008; Johansson & 
Laike, 2007; Jones & Eiser, 2009; Ricci, Bellaby, & Flynn, 2010; Swofford & Slattery, 2010; van der Horst, 2007; 
Wolsink, 2007), results are inconclusive.  Research must now focus on how level of engagement with community 
members throughout the process of wind farm consideration, planning and implementation influences perception of and 
support for wind farms.   
 
 
Table 1. Township categorization 
 
Township Wind Farms in 2010 Total Primary 
Addresses 
Number of 
Addresses Selected 
for Study 
Survey Response 
Rate 
Township #1 Yes 475 220 51% 
Township #2 Yes 246 246 46% 
Township #3 No 177 177 51% 
Township #4 No 771 357 50% 
Total  1,699 1,000 50% 
 
 
  
Table 2. Independent samples t-test comparing mean ratings of acceptance of residents living one mile or less and 
residents living more than one mile from a wind turbine 
Independent 
Variable 
 
Proximity 
With Wind Farms 
Twp #1 Twp #2 
Before Now Before Now 
N Meana SD N Meana SD N Meana SD N Meana SD 
W/in 1 mile 85 .46 1.24 90 .19 1.50 45 .71 .92 50 .82 1.08 
Over 1 mile 16 1.06 1.06 18 .67 1.50 41 .61 1.09 49 .90 1.07 
tb 1.82 1.24 -.47 .70 
 
aFive point scale from (-2) very negative to (2) very positive.  
bNo significant differences were revealed. 
 
 
 
Table 3. Independent samples t-test measuring proximity one mile or less of a wind turbine vs. support of wind farms 
w/in Huron County 
Independent Variable 
 
Proximity 
With Wind Farms 
Twp #1 Twp #2 
N Meana SD N Meana SD 
W/in 1 mile 89 .33 1.36 49 1.0 1.04 
Over 1 mile 18 .44 1.29 50 .84 .87 
tb .34 -.83 
 
aFive point scale from (-2) strongly disagree to (2) strongly agree.  
bNo significant differences were revealed. 
 
 
 
Table 4. Survey Perception Statements Regarding Wind Energy 
Environmental Social Economic 
Allows land to be reverted to its natural 
state 
Allows multiple land uses 
Has an uncertain or unproven impact 
on the environment* 
Is a danger to wildlife* 
Is a clean energy source 
Is a renewable resource (limitless) 
Creates a disturbing noise from 
turbines* 
Is an attractive feature on the landscape 
Requires too many number of 
turbines* 
Indicates a willingness of the 
community to be part of an 
innovation 
Brings renewed interest to the area 
Is a safe energy source 
Creates a strobe/flicker effect from 
turbine blades* 
Brings general unwanted change to the 
community* 
Is hazardous to people’s health* 
Has an uncertain or unproven impact 
on people* 
Increases property value 
Has an unreliable output of electricity 
(not always windy)* 
Has an uncertain or unproven impact 
on the economy* 
Brings money and other economic 
benefits to the communities in 
which they are sited 
Creates tourism (non-residents are 
interested in seeing 
 
*Items were reverse coded for analysis. 
 
 
  
Table 5. Regression analysis for the prediction of support for wind farms based on perceptions about economic, 
environmental and social impacts of wind farms 
Perception 
Components 
With Wind Farms Without Wind Farms 
Twp #1  
(n=111) 
Twp #2 
(n=105) 
Twp #3 
(n=89) 
Twp #4 
(n=176) 
β t p β t p β t p β t p 
Economic .14 1.02 n.s. .09 .53 n.s. .02 .15 n.s. .03 .35 n.s. 
Environmental .28 2.21 <.05 .18 1.12 n.s. .00 -.02 n.s. .29 3.38 <.01 
Social .40 2.51 <.05 .21 1.14 n.s. .60 3.21 <.01 .48 4.21 <.001 
 F=57.4, p<.001 F=6.6, p<.001 F=17.8, p<.001 F=80.18, p<.001 
Adjusted R2 =.61 Adjusted R2 =.18 Adjusted R2 =.36 Adjusted R2 =.58 
 
 
Table 6. Regression analysis for the prediction of perception of wind farms BEFORE development based on 
perceptions about economic, environmental and social impacts of wind farms 
Perception 
Components 
With Wind Farms Without Wind Farms 
Twp #1 
(n=105) 
Twp #2 
(n=90) 
Twp #3 
(n=79) 
Twp #4 
(n=161) 
β t p β t p β t p β t p 
Economic .38 2.38 <.05 -.01 -.08 n.s. -.14 -.79 n.s. .02 .16 n.s. 
Environmental .11 .76 n.s. .38 2.50 <.05 .49 2.96 <.01 .10 .94 n.s. 
Social .24 1.30 n.s. .34 1.91 n.s. .27 1.33 n.s. .61 4.53 <.001 
 F=32.3, p<.001 F=24.4, p<.001 F=15.2, p<.001 F=51.38, p<.001 
Adjusted R2 =.47 Adjusted R2 =.44 Adjusted R2 =.35 Adjusted R2 =.49 
 
 
 
Table 7. Regression analysis for the prediction of perception of wind farms NOW that development has occurred based 
on perceptions about economic, environmental and social impacts of wind farms 
Perception 
Components 
With Wind Farms Without Wind Farms 
Twp #1 
(n=112) 
Twp #2 
(n=103) 
Twp #3 
(n=86) 
Twp #4 
(n=161) 
β t p β t p β t p β t p 
Economic .31 3.25 <.01 .17 1.37 n.s. .28 2.84 <.01 .32 4.57 <.001 
Environmental .11 1.25 n.s. .25 2.24 <.05 .20 2.25 <.05 .06 1.01 n.s. 
Social .52 4.69 <.001 .44 3.40 <.01 .47 4.10 <.001 .56 6.84 <.001 
 F=155.7, p<.001 F=60.2, p<.001 F=108.4, p<.001 F=234.4, p<.001 
Adjusted R2 =.81 Adjusted R2 =.64 Adjusted R2 =.80 Adjusted R2 =.81 
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